Modification of beta-adrenoceptors and adenylyl cyclase in hearts perfused with hypochlorous acid.
It is now well known that the signal transduction pathway involving beta-adrenoceptors and adenylyl cyclase is altered in ischemic heart disease. Since leukocytes accumulate in the ischemic heart and produce hypochlorous acid (HOCl), we investigated the effects of HOCl upon beta-adrenoceptors and adenylyl cyclase activities by perfusing rat hearts with 0.1 mM HOCl for 10 min and isolating cardiac membranes. Marked depressions in both the density and affinity of beta1-adrenoceptors were observed, whereas no significant change in the affinity or density of beta2-adrenoceptors was seen in hearts perfused with HOCl. After treatment of hearts with HOCl, competition curves using isoproterenol, a beta-adrenoceptor agonist, revealed a decrease in the proportion of high affinity binding sites. The adenylyl cyclase activities in the absence and presence of forskolin, NaF, Gpp(NH)p, or isoproterenol were depressed in hearts perfused with HOCl; however, the stimulatory effects of these agents on adenylyl cyclase were either unaltered or augmented. The presence of methionine in the perfusion medium prevented the HOCl-induced changes in beta1-adrenoceptors and adenylyl cyclase activity. These results suggest that HOCl may produce a defect in the beta-adrenoceptor linked signal transduction mechanism by affecting both beta1-adrenoceptors and adenylyl cyclase enzyme in the myocardium.